Hypophysectomy, high tumor necrosis factor levels, and hemoglobinemia in lethal endotoxemic shock.
Experimental models of lethal endotoxemia in rodents are widely used to delineate pathogenic mechanisms of inflammation, sepsis, and septic shock. One long-standing but poorly understood observation is that removal of the pituitary gland (hypophysectomy) renders experimental animals 1,000-fold more sensitive to the lethal sequelae of lipopolysaccharide (LPS). Previous explanations for this phenomenon focused on hypophysectomy-induced deficiencies of corticosteroids, because glucocorticoids effectively suppress the synthesis of tumor necrosis factor (TNF), which is a primary mediator of LPS lethality. We measured LPS-stimulated macrophage TNF release in the presence of serum from hypophysectomized rats to detect the appearance of an inducible 65 kDa protein that enhances TNF release. Surprisingly, the N-terminal amino acid sequence analysis of the isolated, purified protein revealed its identity as hemoglobin. Hypophysectomy significantly increases serum hemoglobin levels (control hemoglobin = 103+/-18 microg/mL versus hypophysectomized serum hemoglobin = 279+/-13 microg/mL; p < .05). Purified hemoglobin enhances TNF synthesis in LPS-stimulated macrophages by at least 1,000-fold, which is specifically inhibited by antihemoglobin antibodies. Thus, hemoglobin mediates increased TNF synthesis in endotoxemic, hypophysectomized rats. This mechanism of increased TNF release has potential implications for patients with hemoglobinemia following blood transfusion, surgery, injury, infection, or other conditions that can be associated with endotoxemia and sepsis.